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Objectives: Mechanical stress on the heart can lead to different results. Physiological
stimuli such as exercise cause adaptive cardiac hypertrophy characterized by a normal
cardiac structure and normal or enhanced cardiac function. Pathological stimuli such
as sustained cardiac pressure overload cause maladaptive cardiac remodelingand ul-
timately heart failure. We previously showed casein kinase-2 interacting protein-1
(CKIP-1) was an inhibitor of cardiac hypertrophy by up-regulating the dephosphor-
ylation of HDAC4 through the recruitment of protein phosphatase 2A. However, the
role of CKIP-1 in the physiological cardiac hypertrophy is unknown. The purpose of
this paper was to determine whether CKIP-1was also involved in the regulation of
physiological cardiac hypertrophy.
Methods: To evaluate the role of CKIP-1 in the physiological form of cardiac growth,
we ﬁrst detected the expression of CKIP-1 and phosphorylation of HDAC4 in the
heart from mice which were exercised by swimming for 20 days using Q-PCR and
western blotting. Then CKIP-1-deﬁcient mice and myocardial speciﬁc CKIP-1 over-
expression mice were exercised by swimming for 20 days. We assessed the heart
alterations in morphology and function by histological analysis and echocardiography.
Finally, we detected the phosphorylation of HDAC4 in the heart from CKIP-1-
deﬁcient mice and CKIP-1 transgenic mice after swimming.
Results: The results of Q-PCR and western blotting revealed the higher levels of
CKIP-1 in the heart from swimming mice. The results of echocardiography and his-
tology demonstrated that CKIP-1-deﬁcient mice after swimming exhibited patholog-
ical cardiac hypertrophy. The phosphorylation of HDAC4 in the heart of CKIP-1
deﬁcient mice, a key molecule in the signaling cascade of pathological hypertrophy,
increased more than that in wild type controls. Transgenic mice with cardiac-speciﬁc
overexpression of CKIP-1 showed a similar physiological cardiac hypertrophy in
response to swimming compared to wild-type controls. And the phosphorylation of
HDAC4 in heart of CKIP-1 TG mice didn’t change after swimming, but still
decreased compared to the wild-type controls.
Conclusions: These results indicate that CKIP-1 can regulate physiological cardiac
hypertrophy by up-regulating the dephosphorylation of HDAC4. Swimming which is
mechanical stress for physiological hypertrophy can lead to pathological cardiac
hypertrophy in CKIP-1-deﬁcient mice.
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Effects of salvia mitiorrhiza on high glucose induced proliferation of vascular
smooth muscle cell by regulating microRNA-21
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Objectives: To study the expression of microRNA-21 in vascular smooth muscle cells
(VSMC) treated with high glucose and salvia mitiorrhiza. And to explore whether
salvia mitiorrhiza inhibition cell proliferation in VSMC by high glucose through
regulating the expression of microRNA-21 on PTEN PI3K signal pathway.
Methods: VSMCs were treated with D-Glucose in 5.5mM, 11mM, 22mM and 33mM
respectively for 48 hours. Then they were treated with salvia mitiorrhiza (0.5mmol/L)
for 48 hours. They were transfected with eukaryotic expression vector pGenesil-
microRNA-21 in mediation of Lipofectamine 2000. The expression level of miR21 in
transfected cells was determined by realtime RT-PCR. The proliferation of VSMCs
was screened by BrdU method. The expressions of PTEN, phospho Akt (Ser473) and
PI3K p85 proteins, the key molecules of PTEN PI3K signal pathway, were determined
by immunocytochemical method.
Results: The microRNA-21 was expressed highly and stably in the screened VSMC
which treated with high glucose. By down-regulating microRNA-21 expression, salvia
mitiorrhiza inhibited VSMC proliferation. The highly expressed microRNA-21 down
regulated the expression of PTEN (P< 0. 05, while signiﬁcantly up regulated the
expressions of phosphoAkt (Ser473) and PI3K p85 (P< 0. 05).
Conclusions: MicroRNA-21 participates in salvia mitiorrhiza inhibited VSMCs
proliferation which was induced by high glucose. And it was through PTEN PI3K
signal pathway because microRNA may increase the expression levels of phosphoAkt
(Ser473) and PI3K p85 proteins.
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Sulforaphane prevents type 2 diabetes induced cardiomyopathy probably by
up-regulation of AMPK expression
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Objectives: Type 2 diabetes mellitus (T2DM) induced cardiomyopathy is associated
with oxidative stress, inﬂammation and cardiac dysfunction. Sulforaphane (SFN), an
isothiocyanate naturally presenting in widely consumed vegetables, particularly broc-
coli, plays an important role in regulation of lipid accumulation. We investigated the
effect of SFN on T2DM induced cardiomyopathy associated with lipid accumulation.
Methods: Male C57BL/6J mice, 8 weeks of age, were fed with high-fat diet (HFD, 60
kcal% fat) for 3 months to induce insulin resistance, followed by a small dose of
streptozotocin to induce hyperglycemia, and age-matched control mice were fed normal
diet (ND, 10 kcal% fat). Diabetic and non-diabetic mice were randomly divided into
treatmentwith andwithout 4-month SFN at 0.5mg/kg daily inﬁve days of eachweek. At
the endpoint blood glucose, plasma triglyceride and cardiac function were assessed.
Cardiac ﬁbrosis, inﬂammation, and oxidative damage were assessed by Western blot.JACC Vol 64/16/Suppl C j October 16–19, 2014 j GW-ICC Abstracts/BResults: SFN treatment signiﬁcantly decreased blood glucose and plasma triglyceride
of type 2 diabetic mice. SFN treatment signiﬁcantly attenuated cardiac hypertrophy
and dysfunction induced by T2DM. SFN treatment also signiﬁcantly inhibited cardiac
lipid accumulation measured by Oil Red O staining, improved cardiac inﬂamma-
tion oxidative stress and ﬁbrosis by down-regulating PAI-1, TNFa, CTGF, TGFb,
3-NT and 4-HNE. SFN increased expression of AMPK and peroxisome proliferator-
activated receptor gamma coactivator 1-alpha (PGC-1a). Phosphorylation of
AMP-activated protein kinase a (AMPKa) and Sirtuin1 in the heart tissue of SFN
treated-T2DM mice was elevated.
Conclusions: These results suggest that cardiomyopathy induced by T2DM can be pre-
vented by SFN, which inhibited cardiac inﬂammation oxidative stress and ﬁbrosis asso-
ciated with lipid accumulation through activation of AMPK-Sirtuin1-PGC-1a pathway.
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Objectives: To research the availibility of developing hyperlipidemia models by
gastric perfusion intralipid was in rabbits.
Methods: 20 rabbits were subjected to gastric intralipid perfusion for consecutive
2 weeks. The levels of blood serum total cholesterol (TC), triglyceride (TG), apoli-
poprotein A1 (APOA1), APOB, blood plasma thromboxane B2 (TXB2), 6-Keto-
prostaglandin F1a (6-Keto-PGF1a), endotheline (ET), erythrocyte membrane
cholesterol (M-Tc), membrane ﬂuidity (M-Flu), erythrocyte malondialdehyde
(E-MDA), erythrocyte superoxide dismutase (E-SOD) before and after gastric
perfusion were determined. In the end of the experiment the aorta was removed to
undergo the light and electron microscopic examination.
Results: The results showed that after gastric infusion the levels of blood serum TC,
TG, APOB, blood plasma TXB2, ET, erythrocyte M-Flu and E-MDA were signiﬁ-
cantly increased, those of blood serum APOA1, blood plasma 6-Keto-PGF1a, E-SOD
were signiﬁcantly decreased, but that of erythrocyte M-TC had no signiﬁcantly
changed. Light and electron microscopic examination showed that there were early
changes of early atherosclosis, which were in accordance with the characteristics of
experimental animal hyperlipidemia.
Conclusions: The results suggested that the development of hyperlipidemia models
by gastric perfusion intralipid was available in rabbits.
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Lipoic acid inhibits oxidative stress-induced premature senescence via
upregulation of Sirt1 in human umbilical vascular endothelial cells
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Objectives: Aging is an independent risk factor for the development of cardiovascular
disorders. The purpose of the present study was to investigate the effect of alpha-
Lipoic acid in human umbilical vascular endothelial cells (HUVECs) senescence
induced by oxidative stress and clarify the molecular mechanism.
Methods: Primary HUVECs were isolated, cultured and divided into 4 groups:
control group, H2O2 group, lipoic acid group and atorvastatin group. Premature
senescence of HUVECs was induced by 60 mM H2O2 for 1 hour. HUVECs were
pretreated with different concentrations of lipoic acid (0, 20, 40, 60 mM) for 48 hours.
Prematurely senescent HUVECs were induced by treatment with H2O2 as judged by
senescence-associated beta-galactosidase assay (SA-betagal), cell morphological
appearance, and plasminogen activator inhibitor-1 (PAI-1) expression. The expression
of sirtuin-1 (SIRT1) and senescence/apoptosis-associated markers was determined by
immunoblotting and immunocyto techniques. SIRT1 expression was inhibited with
appropriate siRNA.
Results: Exposure of HUVECs to H2O2 signiﬁcantly reduced SIRT1 protein
expression. Senescence-associated b-galactosidase activity in HUVECs was increased
in H2O2. Treatment with lipoic acid attenuated the H2O2-induced reduction of SIRT1
expression and protected endothelial cells from H2O2-induced premature senescence.
However, following gene knockdown of SIRT1 the effects of lipoic acid were lost.
Conclusions: H2O2-induced down-regulation of SIRT1 played a crucial role in stress-
induced endothelial senescence. Furthermore, the protective effect of lipoic acid
against H2O2-induced endothelial dysfunction was partly due to its effects on SIRT1
expression and/or activity.
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Objectives: It has been known that the expression, activity, and alternative splicing of
Ca2+/calmodulin-dependent protein kinase IId (CaMK IId) are dysregulated in theasic and Translational Medicine C39
cardiac remodeling process. Recently we found that there is the signaling pathway of
dual speciﬁcity tyrosine phosphorylation-regulated kinase 1A (Dyrk1A) modulate the
alternative splicing of CaMK IId through alternative splicing factor (ASF). Here we
aimed to investigate the possible involvement of CaMK IId-dependent signaling in
renovascular hypertension-induced cardiac hypertrophy, and further explore the
complex mechanisms by which valsartan, an angiotensin receptor blocker, inhibited
the cardiac hypertrophy.
Methods: Renovascular hypertension was induced by two-kidney one-clip (2K1C).
Dyrk1A and ASF protein expression were measured by western blotting, and real-time
PCR was used to determine the alternative splicing of CaMK IId.
Results: After two-kidney one-clip (2K1C), rats were treated with valsartan
(30 mg/kg per day) for 8 weeks; hypertrophic parameter analysis showed that val-
sartan attenuated cardiac hypertrophy in renovascular hypertensive rats. Western blot
analysis showed that valsartan signiﬁcantly attenuated 2K1C-induced increase in the
truncated expression of Dyrk1A, while signiﬁcantly reversed 2K1C-induced nuclear
speckle transportion of ASF in renovascular hypertensive rats. RT-PCR demonstrated
that valsartan adjusted 2K1C-induced imbalance in alternative splicing of CaMK IId
by up-regulating the mRNA expression of CaMK IIdC and down-regulating the
mRNA expression of CaMK IIdA and CaMK IIdB.
Conclusions: The results suggested that valsartan inhibition of cardiac hypertrophy in
renovascular hypertensive rats might be at least partly mediated by Dyrk1A/ASF-
regulated alternative slicing of CaMK IId.
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Myricetin Inhibits Kv1.5 Channel Expressed in HEK 293 Cells
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Objectives: Myricetin (Myr) is a ﬂavonoid. The previous studies reported that Myr
had antiarrhythmic effect. The potential ionic mechanisms are, however, not under-
stood. The present study was designed to investigate the effect of Myr on Kv1.5
channel expressed in HEK 293 cells using a whole-cell patch voltage-clamp technique
and western blotting.
Methods:We recorded the current of Kv1.5 expressed in HEK 293 cells with a whole-
cell patch voltage-clamp technique, Kv1.5 protein was detected by western blotting
after 24-hour treatment of Myr.
Results: Myr reduced Ikur from 211.040748.37848 (pA/pF) to 57.0543317.75726
(pA/pF) (n¼9, P¼0.013<0.05, VS Control) in a dose-dependent manner. Current
suppression ratio (0.31010.1234) increased to (0.54970.1060) under the effect of
Myr from 5 min to 20 min. Ikur was 897.2023967.41077, 906.7886572.96036,
840.0394272.4424 and 828.3304574.39913 at 0.5, 1, 3, 4Hz, respectively.
Moreover, Myr inhibited h Kv1.5 protein in a dose-dependent manner.
Conclusions: We have demonstrated that Myr inhibit Ikur and its protein in hKv1.5
expressed of HEK 293 cell, which was dose-, use- and frequency-dependent. In
addition, which may partly explains the mechanism of Myr lowering heart rate.
GW25-e2438
Increased susceptibility of hERG channels to d-sotalol hydrochloride due to a
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Objectives: The purpose of this study was to explore molecular mechanisms under-
lying the d-sotalol hydrochloride-induced QT prolongation associated with a com-
pound mutation L539fs/47.
Methods: The L539fs/47-hERG plasmids were transfected into the HEK293 cells
stably expressing WT-hERG channels to simulate heterozygous mutant (WT+L539fs/
47-hERG). Whole cell patch-clamp technique were used to measure hERG currents in
the control condition and exposed to d-sotalol hydrochloride. Additionally, laser
confocal scanning microscopy was used to evaluate the membrane distribution of
hERG channel protein using a green ﬂuorescent protein tagged to the N-terminus of
hERG.
Results: D-sotalol hydrochloride caused inhibition of WT-hERG and heterozygous
L539fs/47-hERG currents in HEK293 cells. However, the effect was more signiﬁcant
in the cells expressing heterozygous L539fs/47-hERG channels. The maximal density
of tail currents in cells expressing WT-hERG channels and heterozygous L539fs/
47-hERG channels exposed to d-sotalol hydrochloride were 34.712.9 pA/pF and
8.891.3pA/pF, which corresponded to a decrease compared with values from cells
expressing WT-hERG 46.973.65 pA/pF and heterozygous L539fs/47-hERG
16.572.0 under the control condition, respectively. D-sotalol hydrochloride showed
46.35% inhibition effect on heterozygous L539fs/47-hERG and 26.10% inhibition
effect on WT-hERG. Additionally, L539fs/47-hERG also altered the potential of
d-sotalol hydrochloride on the kinetics of activation, inactivation, recovery from
inactivation and deactivation. In the molecular biological experiments, we found that
d-sotalol hydrochloride also caused a reduction of hERG channel protein expressionC40 JACC Vol 64/16/Suppl C j Octobon the cell membrane and resulted in retention in the endoplasmic reticulum. How-
ever, the reduction and retention was much more serious in the cells expressing
heterozygous L539fs/47-hERG compared to the cells expressing WT-hERG.
Conclusions: The compound mutation L539fs/47-hERG obviously enhanced the
susceptibility of hERG channels to d-sotalol hydrochloride. This may explain the
drug-induced LQTS and TdP related symptoms during the administration of sotalol.
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The activation of the G protein-coupled estrogen receptor subsequently triggers
the PKA/CREB phosphorylation pathway causes decline in collagen deposition
and a parallel stimulation of elastogenesis in cultures of human cardiac
ﬁbroblasts
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Objectives: It has been previously reported that the activation of G-protein coupled
estrogen receptor (GPER) can alleviate the maladaptive ventricular hypertrophy and
ﬁbrosis that develops in mice after experimental cardiac infarction.
Methods: Our present studies, performed on cultures of human cardiac ﬁbroblasts
investigated whether such beneﬁcial effects of this receptor would be exercised
through the mechanisms interfering with deposition of major components of extra-
cellular matrix; elastin and collagen.
Results: We found that treatment with 10-7 to 10-5 mol/L G1 (agonist of the GPER)
not only resulted with a signiﬁcant inhibition of collagen deposition, but also
enhanced production of new elastic ﬁbers. Knockdown of GPER using short hairpin
RNAs (shRNAs) signiﬁcantly reduced this effects of G1. Interestingly, we further
demonstrated that the pro-elastogenic effect occurs after the selective activation of
GPER subsequent initiates the downstream PKA/CREB phosphorylation pathway.
PKA knockdown using shRNAs signiﬁcantly blocked CREB subunit phosphorylation
at Ser-133 and abolished the GPER-mediated expression of elastin. We also
demonstrated that G1-induces phosphorylation of CREB contributed to suppression of
collagen I synthesis by phosph-CREB-mediated competition for the transcriptional
activator CBP1 to Smad transcriptional complexes contributing to collagen I gene
transcription.
Conclusions: In summary, our data validate a novel mechanisms in which both anti-
collagenogenic and pro-elastogenic effects occurs after the selective activation of
GPER further initiated the PKA/CREB pathway, induces a crucial balance between
collagenous and elastic ﬁbers that would allow for the best possible resiliency of the
post-infarct scars and the optimal cardiac function.
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Objectives: The ApoE knockout mice progression of atherosclerosis in different time
points, to explore different diet of ApoE knockout mice to progression of
atherosclerosis.
Methods: 8 weeks of age 40 ApoE gene defects in mice, only 20 is given only to a
high-fat diet, 20 gives ordinary diet, respectively from 8, 12, 16, 20, 24-week-old
anesthesia executed 5 points each time 4 lipid and the pathological examination,
determination of serum triglyceride (TG), total cholesterol (TC), high-density
lipoprotein (HDL-c), low density lipoprotein (LDL-c) content, frozen section method
line aortic dyeing, oil red O staining observation atherosclerotic aorta plaque formation.
Results: 16weeks of ApoE knockoutmice on a high-fat diet group in serum triglyceride
levels: 2.200.47 mmol/L (P<0.05), total cholesterol: 17.91.08 mmol/L (P<0.01)
and low density lipoprotein level: 4.320.89 mmol/L (P<0.01), blood lipid level three
group was obviously higher than that of normal mice, high-density lipoprotein
cholesterol (HDL-c) levels in high-fat diet group was obviously lower than normal mice
groups, the tendency for 0.173.65 mmol/L (P<0.01), ApoE knockout mice of
atherosclerotic plaque area (29.2010.38) % was signiﬁcantly higher than the normal
mice (3.61%1.04) %, (P<0.01), along with the age growth and associated with sig-
niﬁcant difference. With the time progress of given different diet, ApoE knockout mice
gradually aggravate the extent of atherosclerosis, a high-fat diet group than normal diet
group of ApoE knockout mice serious pathological changes of atherosclerosis. The
aortic root in 16 weeks of ApoE knockout mice visible lipid plaques.
Conclusions: ApoE knockout mice fed on high-fat diets, the formation of fatty streaks
and ﬁber growths of time faster than normal mice group. So the ApoE knockout mice
is the most advantageous tool in atherosclerosis research ﬁeld.
GW25-e3156
Lack of non-synonymous mutation in Orai3 gene of patients with
atrial ﬁbrillation
Zeng Bo, Li Tao, Zhou Lu-Ping, Zeng Xiao-Rong
Institute of Cardiovascular Research, Luzhou Medical College, Luzhou, Sichuan,
Chinaer 16–19, 2014 j GW-ICC Abstracts/Basic and Translational Medicine
